In the measurement of the length of preserved intestine after massive resection of the • intestine, measurement of the length of intestine as it is at the time of operation may produce a large error when compared to the length of the intestine at normal times. Therefore, attention was paid to the number of arteriae rectae of the intestinal artery and a comparison was made between such number and the length of the intestine at normal times in rats and man. As a result, the conclusion was drawn that the measurement of arteriae rectae of the intestinal artery is useful for the estimation of preserved intestine at normal times.
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In massive small bowel resection, the length of intestine to be excised and to be preserved is an important factor. The oral side of this type of intestine is extremely wide and extended while the anal side is thin and short as it has not been used. Therefore, to measure the length of the intestine as it is during surgery would result in an error when compared to the length at normal times.
To solve this problem, it is necessary to estimate the normal length by using certain referential indices.
As one such index, the number of arteriae reactae of the intestinal artery is used and related to the normal length of the intestine.
MATERIALS AND METHODS
One hundred and seventy-seven Sprague-Dawley rats were subjected to laparotomy under pentobarbital anesthesia. The abdominal cavity was sufficiently opened to avoid artificial traction of the intestine and a 1-0 silk thread was led along the antimesenteric side of the intestinal wall and measured its length from the pylorus to the terminal ileum. The number of arteriae rectae of the intestinal artery in the same region was counted (Fig. 1) . Many of the intestinal arteries run parallel to the intestinal veins. Their constructions are diverse but in principle each one reaching the intestinal wall was counted as one and the total number was calculated. Then the number of intestinal arteries in the region about 2 cm away from the intestinal wall was also counted for reference. Since the body length of rats is difficult to measure, the rats were divided into five groups by body weight ; group 1 (40-60 g), group 2 (90-110 g), group 3 (200-300 g), group 4 (301-400 g), and group 5 (over 401 g). In order to investigate their correlation in human, 10 adults having diseases unrelated to the small intestine were selected at random and the same calculation was made on those patients. Table 1 shows the length of the small intestine, the number of arteriae rectae of the intestinal artery and the number of intestinal arteries in the region about 2 cm away from the intestinal wall for each group. The values in the Table  represent the mean values and the range of measured values in parenthesis. They all indicate roughly normal distribution, with mean values falling at around the median point of each range. The length of the small intestine was found to increase as the body weight increases ; but with the rats of over 300 g, no difference was observed. No difference was noticed between sexes. The length of the intestine of mature rats was nearly twice that of the rats of group 1. The number of arteriae rectae of the rats fell within a narrow range of 280-326 and its distribution was as shown in Fig. 2 . The number was in the range of 290-309 for 140 cases (80%) and the mean value of all cases was 299. No remarkable change in the number of arteriae rectae of the intestinal artery was found throughout the life of rats. Also, no significant difference was noticed between groups as regards Fig .1 .
RESULTS
Method of measurement of the arteriae rectae of the intestinal When the arteriee rectae or their branches reach the intestinal wall, counted as one.
artery. each is the number of intestinal arteries in the region about 2 cm away from the intestinal wall. Their distribution was as shown in Fig. 3 , and the mean value on the 177 cases was 36. Table 2 shows the results of measurement of the length of intestine and the number of arteriae rectae of human intestinal artery.
The length of the small intestine was from 525 to 686 cm and the mean was 596 cm. The length of the intestinal canal was unrelated to age or body weight but it tended to be longer as the height of the person increased.
The length of the intestine was larger for males than females.
No conclusion could be drawn, however, since the number of subjects employed in this study was too small. The number of arteriae rectae in the intestinal artery was roughly constant, falling within 420-452, except in one case, and the mean was 433.
DISCUSSION
At massive resection of the small intestine, it is necessary to preserve a minimum length of intestinal canal required for digestion and absorption. Recently a hyperalimentation has been commonly used and it has made a significant contribution to the management of patients after enterectomy. In the case of infants, not only maintenance of life but also their later growth must be considered and therefore various surgical techniques have been devised to preserve as much intestine as possible.
In the case of massive resection of the small intestine, it is possible to save life as long as the ileocecal valve and 25-30 cm of the intestine are preserved (Benson et al. 1967 ), but when excision of the ileocecal valve is unavoidable, it is necessary to leave at least 45 cm of intestine (Wilmore 1972) . In an extensive aganglionosis, where the colon is also excised, it is said that at least 60 cm of the small intestine must be preserved (Chiba 1979) .
The length of the remaining intestine is usually measured in the morbid condition. However, when an extensive resection is required, the patients have mostly been in ileus-like condition and as a result, the oral side intestine is dilated and extended while the anal side is thin and short due to disuse. When the length of the excised intestine or the length of the intestine to be preserved is determined under such conditions, an error is often produced in comparison with the length measured in the normal condition. It should also be taken into account that as the infant grows, the length of the intestine also increases. There are many reports on the length of the human intestine (Hirsch et al. 1955; Underhill 1955; Sotoyama 1958; Reiquam et al. 1961 ) but the lengths differ according to the method of measurement employed. The measured length is the shortest when a Miller Abbott tube is used in vivo (Hirsch et al. 1955) , while the lengths measured at autopsy (Underhill 1955; Sotoyama 1958; Reiquam et al. 1961) tend to be long. The length varies according to the age and height. In the case of a neonate, Benson (1958) reported it was 248 cm on average and Reiquam and co-workers (1961) reported it was about 300 cm. As body length increases, the intestine length also increases ; in the case of adults, it is as long as about 6 m (Underhill 1955; Reiquam et al. 1961 ). When measured in vivo, it is short, being about 3 m (Hirsch 1955) . In this study, the length measured under general anesthesia was about 6 m, being similar to the value measured by autopsy. In the experiments with rats, no large difference was observed in intestinal length as long as measurement is made under the same conditions.
In order to estimate the normal length of preserved intestine after enterectomy, the number of arteriae rectae of the intestinal artery was measured as an index and the number was correlated to the normal length of the intestine. In the case of human, about 20 intestinal arteries branch out from the superior mesenteric artery and they reach the intestinal wall to form many arcades (Licata 1962; Anson and McVay 1971) . The number of arteriee rectae is somewhat smaller at the end of ileum and at around the duodeno-j ej unal junction. The results of this study indicated that this number did not change greatly as they grew from infancy to adulthood. Therefore, when the length of the intestine is measured under general anesthesia and the mean value is calculated, it is possible to obtain the relative length under normal conditions of preserved intestine after massive resection of the intestine, and the length of the intestine in adulthood may also be estimated therefrom.
